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0 Paper-plastic laminate sheeting. 



@ A paper-plastic laminate sheeting capable of be- 
ing converted by conventional equipment into en- 
velopes, grocery bags and other dilatable container 
products that initially are in a flat state and are 
normally made of paper. The sheeting is composed 
of a paper facing sheet (10) cold-laminated by 
means of a water-based adhesive (11) to a reinforc- 
ing film of synthetic plastic material (12), such as 
polypropylene. The film is oriented to impart excep- 
^ tional tear and burst strength characteristics to the 
^ resultant waterproof product. The product, whose 
exterior surface is formed by the paper facing sheet, 
QQ is readily printable. For some applications, a second 
^ paper facing sheet is cold-laminated to the other 
^ side of the film to produce a three-ply laminate 
^ sheeting whose exposed surfaces are readily print- 
€0 able and can accept conventional adhesives. 
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BACKGROUND OP INVENTION 

Field of Invention : 

This Invention relates generally to paper-plastic 
laminate sheeting capable of being converted into 
envelopes, bags and other dilatable container pro- 
ducts which initially are in a flat state and are 
normally made of paper, and more particularly to a 
laminate sheeting in which a paper facing sheet is 
cold-laminated to an oriented film of synthetic plas- 
tic material. 

Status of Prior Art: 



plastic sheeting has a low chemical affinity for 
standard adhesives; hence in the case of enve- 
lopes, one must then use a special and more 
costly adhesive on the flaps. And such plastic 
5 sheeting also has a low affinity for standard printing 
inks, and the products, therefore, demand special 
printing inks for this purpose. 

SUMMARY OF INVENTION 

In view of the foregoing, the main object of this 
invention is to provide a paper-plastic laminate 
sheeting capable of being converted by conven- 
tional equipment of the type heretofore used with 
paper, into envelopes, grocery bags and other 
types of dilatable container products which initially 
are in a flat state. 

More particularly, an object of this Invention is 
to provide a sheeting of the above type in which a 
facing paper sheet Is cold-laminated to a reinforc- 
ing film of synthetic oriented plastic material, 
whereby the properties of the oriented film are 
unimpaired and the products made therefrom have 
exceptional tear and burst characteristics. 

Among the salient advantages of paper-plastic 
laminate sheeting in accordance with the invention 
are the following: 

A. The products fabricated therefrom are water- 
proof. 

B. The paper facing of the laminate sheeting has 
a high affinity for standard printing Inks, so that 
the products made therefrom can readily be 
printed and colored. 

C. A standard starch or pressure-sensitive adhe- 
sive may be used on the flaps of envelopes 
formed of the laminate sheeting. 

D. The sheeting can be converted into products 
by conventional equipment for this purpose with 
minimum scrap in a range comparable to the 
scrap rate encountered in making paper en- 
velopes and other dilatable container products. 

Also an object of this invention is to provide a 
system for carrying out at high speed a preferred 
technique for producing a laminate sheeting. 

Briefly stated, these objects are attained in a 
paper-plastic laminate sheeting capable of being 
converted by conventional equipment into enve- 
lopes, grocery bags and other dilatable container 
products that initially are in a flat state and are 
normally made of paper. The sheeting is com- 
posed of a paper facing sheet is cold-laminated by 
means of a water-based adhesive to a reinforcing 
film of synthetic plastic material, such as poly- 
propylene. The film is oriented to impart excep- 
tional tear and burst strength characteristics to the 
resultant waterproof product. The product, whose 
exterior surfac is formed by the paper facing 
sheet, is readily printable. 



The sheeting traditionally used in making en- 
velopes, grocery bags and other types of dilatable 
container products which initially are in a flat state 
is paper. Paper is a semi-synthetic material made 
by chemically processing cellulose fibers. 20 

Apart from its low cost, an important advantage 
of paper is that it can be converted into envelopes 
and other types of dilatable container products by 
means of high speed equipment that functions to 
cut and fold the sheeting into the desired configu- 25 
ration, the folds and flaps of the product being 
bonded together, where necessary, by standard 
low-cost adhesives. Another advantages of paper in 
this context is that it can readily be printed and 
colored, using standard inks for this purpose. 30 

But such paper products suffer from several 
disadvantages, for they are characterized by low 
tear and burst strength, and are by no means water 
resistant; for unless coated, paper is highly absor- 
bent. 35 

Also well known in the art are plastic-coated 
cellulosic papers, these being used chiefly in chil- 
dren's books, posters, signs and shipping tags, and 
for other purposes demanding resistance to had 
wear and to outdoor exposure. However, such plas- 40 
tic-coated papers lack high tear and burst strength. 
Also low in strength are special purpose coated 
papers covered on one or both sides with a sus- 
pension of clays, starches, rosin or wax. or a com- 
bination of these substances. 45 

To overcome the drawbacks of paper-fabricat- 
ed dilatable container products, in recent years 
such products have been made of TYVEC or other 
polymeric synthetic plastic sheeting. The resultant 
products not only have a tear and bursting strength so 
far superior to paper, but they are also waterproof. 

However, TYVEC and similar synthetic plastic 
sheeting is difficult to convert into envelopes and 
other dilatable container products using high-speed 
equipment of the type mainly suitable for paper. As 55 
a consequence, production scrap rates can run as 
high as thirty percent, thereby raising the cost of 
manufacturing these products. Moreover, such 
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For some applications, a paper facing sheet Is 
cold-laminated to the other side of the film to 
produce a three-ply laminate sheeting whose ex- 
posed surfaces are readily printable and can ac- 
cept conventional adhesives. 

BRIEF DESCRIPTION OF DRAWINGS 

For a better understanding of the invention as 
well as other objects and further features thereof, 
reference is made to the following detailed descrip- 
tion to be read In conjunction with the accompany- 
ing drawings, wherein: 

Fig. 1 illustrates a flexible, paper-plastic laminate 
sheeting In accordance with the Invention; 
Fig. 2 shows, in schematic form, a system 
adapted to produce the sheeting; and 
Fig. 3 shows the rear side of an envelope fab- 
ricated from the sheeting. 

DESCRIPTION OF INVENTION 

Paper-Plastic Laminate Sheeting : 

Referring now to Fig. 1, shown therein in an 
enlarged scale is a flexible paper-plastic sheeting S 
In accordance with the invention. Sheeting S in- 
cludes a paper facing sheet 10 whose gauge, 
weight and quality are appropriate to the end use 
for which the sheeting is intended. Thus if the end 
use in a grocery bag. the paper sheet may then be 
of good quality, unbleached Kraft paper, whereas If 
the end use is an envelope, then a white or colored 
paper appropriate to the intended type of the en- 
velope is included in the laminate sheeting. In 
some cases, as where the product to be produced 
is an attractive shopping bag of high quality, a 
coated paper sheet may then be used for this 
purpose. 

Cold-laminated by an adhesive layer 11 to the 
undersurface of paper facing sheet 10 is a reinforc- 
ing film 12 of synthetic plastic material which is 
preferably transparent and Is uniaxially or blaxlally- 
orlented. Film materials suitable for this purpose 
are polypropylene, polyethylene, nylon or a polyes- 
ter such as MYLAR. 

The tensile strength of a synthetic plastic film 
Is substantially increased by orientation which re- 
sults in molecular orientation of the film. In the 
case of biaxial orientation, orientation is in both the 
longitudinal and transverse directions. This is usu- 
ally effected by controlled stretching of the un- 
oriented film. 

The tensile strength of an oriented film is seri- 
ously impaired if heat Is applied thereto, for the 
heat acts to relax the film and cause it to lose its 
molecular orientation. Thus when biaxially oriented 
Mylar film panels are superposed and sealed to- 



gether by heat and pressure applied along a line 
running along the panels, the film may then be 
easily torn along this line. 

This is the reason why in the present Invention 
5 the use of hot melt adhesives to laminate a re- 
inforcing film to the undersurface of the paper 
sheet is interdicted; for to do so would seriously 
diminish the reinforcing characteristics of the film. 

In the present invention, the plastic film is cold 
10 laminated to the paper sheet under pressure and at 
room temperature by means of a water-based 
poly aery late copolymer adhesive, or by any other 
water-based adhesive having similar bonding prop- 
erties and having an affinity both for the paper 
75 sheet and the plastic film. 

Since paper tends to absorb water in the lami- 
nating process, before the paper sheet and the film 
are together fed into pressure rolls and subjected 
to pressure to effect lamination, the inner surface of 
20 the film is first coated with the water-based adhe- 
sive which does not encounter the inner surface of 
the paper sheet until these two surfaces meet in 
the pressure rolls. In this way, the period during 
which absorption of the adhesive Into the interior of 
25 the paper sheet can take place is limited. 

And to render the inner surface of the film 
more receptive to the water-based adhesive ap- 
plied thereto, it is preferably first subjected to ion- 
ization to enhance the dynes on this surface. 

30 

The Lamination System : 

Fig. 2 shows a system for carrying out a pre- 
ferred technique for effecting cold lamination of the 

35 paper sheet and a plastic oriented reinforcing film 
to produce a two-ply laminate sheeting. 

The system includes a combining station hav- 
ing a pair of cooperating pressure rolls 13 and 14 
driven at high speed by a motor 15. The nip 

40 between the rolls is related to the thickness of the 
webs to be laminated and is adjusted to provide 
the required degree of laminating pressure to en- 
sure secure bonding of the webs. Fed concurrently 
into the nip of the pressure rolls is a web of paper 

45 16 drawn from a supply reel 17, and a web of film 
18 drawn from a supply reel 19. 

Reel 17 is supported at an elevated position, 
web 16 being drawn down from this reel in a 
vertical path and being guided by an idler roll 20 

50 into a horizontal path leading to the combining 
station. Film supply reel 19 is supported at a posi- 
tion to feed the film in a horizontal path toward the 
combining station, reel 19 being placed well in 
advance of this station to expose a stretch of film 

55 web 18 before it enters the nip of the combining 
rolls. 

Along the stretch just above web 18 is an 
ionization bar 21 which functions to ionize the inner 
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surface of film web 18 to increase the dynes of the 
surface preparatory to the application of a water- 
based adhesive thereto. Although not shown in Fig. 
2, a high frequency voltage generator is connected 
between the ionization bar 21 and a ground plate s 
30 behind the travelling web 18 for developing a 
corona discharge which traverses the web 18 and 
energizes its inner surface in a manner such as to 
increase Its affinity for adhesives, particularly 
though not exclusively water-based adhesives. io 
Then applied onto the inner surface of film web 18 
by means of an adhesive applicator 22 is a coating 
of water-based adhesive. It is not essential that the 
coating fully cover this surface, for in practice the 
roll of the adhesive applicator may take the form of 75 
a series of rings to apply parallel strips of adhesive 
to the film surface. 

Hence when the adhesive-coated film web and 
paper web 16 together enter the combining station 
and are subjected to pressure by pressure rolls 13 20 
and 14, lamination is effected by this action. The 
laminated webs are then wound on an output reel 
23 driven by a motor 24. The operation of motors 
15 and 24 are synchronized; for these motors func- 
tion to draw the webs from the supply reels. 25 

In practice, the system may be driven by the 
motor to operate at a speed of 150 to 500 feet per 
minute, or at an even greater rate. The operating 
speed is limited by the strength of the paper web, 
for with a relatively thin paper web of low strength, 30 
the speed must be such as not to rupture the 
paper web. Hence while the oriented film can toler- 
ate high speeds, the speed cannot exceed that 
which can be tolerated by the paper web. 

The two-ply paper-plastic laminate sheeting 35 
wound on output reel 23 may now be used In 
exactly the same manner as a reel of ordinary 
paper as the stock roll for standard equipment 
adapted to fabricate envelopes, bags or other dilat- 
able paper products, by slitting, folding and what- 40 
ever other operations are dictated by the form of 
the product. 

In some applications, a three-ply paper- plastic- 
paper laminate sheeting may be desirable. In this 
laminate, paper sheets are cold-laminated to the 45 
opposite sides of the oriented plastic reinforcing 
film. The film, which is then sandwiched between 
the paper sheets, serves to impart exceptional 
high-strength physical properties to the laminate. 

in practice, a three-ply laminate can be pro- 50 
duced in a two-stage system; the first stage being 
a laminate of the type shown in Fig. 2 In which a 
paper web is cold-laminated to one side of a film 
web to produce a two-ply sheeting wound on out- 
put roil 23. In the second stage, a Ilk laminate is 55 
used, but in this stage, a two-ply web drawn from 
roll 23 is then cold-laminated on its exposed film 
side to a web of paper drawn from a paper roll, so 



that wound on the output roll of the second lami- 
nate is the three-ply laminate sheeting. 

A problem encountered with two-ply paper-film 
laminate sheeting is that this sheeting tends to curl 
because of the dissimilar properties of the plies. 
Such curling is not desirable in products such as 
envelopes, though it may not be objectionable in 
other products. But when, however, the oriented 
film ply is sandwiched between two like plies of 
paper, the resultant symmetry avoids the problem 
of curling. 

The three-ply laminate sheeting has another 
important advantage, for now both exposed sur- 
faces are paper. This makes it possible when the 
three-ply laminate sheeting is being converted in 
standard equipment for this purpose into an en- 
velope or grocery bag in which the sheeting is slit 
and folded to form flaps or other elements which 
must be sealed together, to use conventional, com- 
mercially available adhesives for this purpose, rath- 
er than the special adhesives that would be dic- 
tated if the surfaces to be sealed together included 
a plastic film surface. And because all exposed 
surfaces of the three-ply sheeting are paper, they 
can be readily printed. 

The Product : 

An example of a product fabricated from a 
three-ply paper-plastic laminate sheeting in accor- 
dance with the invention is shown in Rg. 3, this 
being an envelope. 

The envelope has the form of a conventional 
paper envelope, except that its exterior surface 25 
is one paper facing sheet component of the lami- 
nate and its interior surface 26 is the other paper 
component thereof, the film component being 
sandwiched between the paper components. The 
flap 27 of the envelope is provided with an adhe- 
sive band 28 which may be a standard starch 
adhesive or a pressure sensitive adhesive. 

While there have been shown and described 
preferred embodiments of a paper-plastic laminate 
sheeting in accordance with the invention, it will be 
appreciated that many changes and modifications 
may be made therein without, however, departing 
from the essential spirit thereof. 

Claims 

1. A flexible paper-plastic laminate sheeting ca- 
pable of being converted by conventional 
equipment into envelops, bags and other dilat- 
able container products normally made of pa- 
per which initially are in a flat state, said sheet- 
ing comprising: 

a printable paper facing sheet; and 

a reinforcing film of synthetic oriented 
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plastic material having an inner surface treated 
to increase its dynes and its affinity to adhe- 
sives cold-lanninated by an adhesive to one 
surface of the facing sheet whereby the prod- 
uct made from the sheeting has exceptional 5 
tear and burst strength. 

2. A laminate sheeting as set forth in claim 1, 
wherein said film is biaxially oriented. 

10 

3. A laminate sheeting as set forth in claim 1 or 
2, wherein said cold-lamination is effected by a 
water-based adhesive. 

4. A laminate sheeting as set forth in claim 3, 75 
wherein said water-based adhesive is a 
polyacrylate copolymer. 

5. A laminate sheeting as set forth in any preced- 
ing claim, wherein the film is formed of poly- 20 
propylene. 

6. A laminate sheeting as set forth in any of 
claims 1 to 4, wherein said film is formed of 
polyethylene. 25 

7. A laminate sheeting as set forth in any preced- 
ing claim, wherein the paper facing sheet is 
formed by Kraft paper. 

30 

8. A laminate sheeting as set forth in any of 
claims 1 to 6, wherein the paper facing sheet 
is formed of coated paper. 

9. A laminate sheeting as set forth in any preced- 35 
ing claim, in which a paper facing sheet is 
cold-laminated to opposite sides of the re- 
inforcing film to produce a non-curling, three- 
ply laminate sheeting. 

40 

10. A product fabricated of a laminate sheeting as 
set forth in any of claims 1 to 8, wherein the 
paper facing sheet of the laminate is the print- 
able exterior of the product and the film is the 
interior thereof. 45 

11. A system for producing a laminate sheeting as 
set forth in any of claims 1 to 8. said system 
comprising: 

a combining station provided with a set of so 
pressure rolls having an adjustable nip there- 
between: 

means including a supply reel of facing 
paper to feed a web of paper drawn from the 
reel through said nip; ss 

means including a supply reel of synthetic 
plastic film material to feed a web of film 
drawn from the reel through the nip, whereby 



the pressure is applied to the facing inner 
surfaces of th film web and the paper web; 

an adhesive coating station in advance of 
the nip to coat the inner surface of the film 
web with a water-based adhesive; 

an ionization bar in advance of the adhe- 
sive coating to increase the dynes on the inner 
surface of the film web and its affinity for 
adhesive; and 

means to drive the combining rolls to 
cause said webs to advance concurrently 
through the combining station and to effect 
cold-lamination of the webs. 

12. A system as set forth in claim 11, wherein said 
nip is adjusted to accept webs having a pre- 
determined combined thicl<ness to apply pres- 
sure thereto sufficient to effect lamination. 

13. A system as set forth in claim 11 or 12 in 
which said film web is of oriented material. 

14. A two-Stage system for producing a three-ply 
paper-film-paper laminate, each stage being a 
system as set forth in any of claims 11 to 13, 
the first stage of which yields a paper-film 
laminate sheeting which in the second stage is 
cold-laminated to a paper web to produce a 
three-ply sheeting in which the film web is 
sandwiched between paper webs. 

15. A paper-plastic laminate for use in high-speed 
processing techniques, said laminate compris- 
ing: 

a paper sheet layer; 

a plastics material layer; and 

an adhesive material layer for bonding said 
paper sheet layer to said plastics material lay- 
er, wherein said plastics material layer is en- 
ergized prior to combination with said adhesive 
material such that the affinity of the plastics 
material layer to the adhesive material is in- 
creased. 

16. A lamination system for high-speed production 
of a paper-plastic laminate, said system com- 
prising: 

reel means for supplying a paper web and 
a plastics material web; 

ionizing means for energizing said plastics 
material web prior to lamination; 

coating means for coating said plastics 
material web with an adhesive material; and 

combining means for laminating the plas- 
tics material web, the adhesive material and 
the paper web together thereby forming said 
paper-plastic laminate. 
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17. A method of manufacturing a paper-plastic 
laminate, said method comprising: 

energizing a plastics material layer; 

combining an adhesive material layer to 
said energized plastics material layer; and s 

bonding a paper layer to said combined 
adhesive and plastics material layer. 

10 



15 



20 



25 



30 



35 



40 



45 



SO 



55 



6 



EP 0 619 181 A1 




Earopean Patent 
Office 



EUROPEAN SEARCH REPORT 



EP 93 30 2699 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy 



mtta 



CLASSIFICAnON OF THE 
APPUCATION QOL CLS ) 



056 452 (NATIONAL STARCH AND 
CHEMICAL CORPORATION) 

* page 1, line 14 - page 2, line 3; claims 
1»9; example III * 

* page 3, line 19 - line 27 * 

* page 5, line 15 - line 22 * 

EP-A-0 Oil 274 (COORS CONTAINER COMPANY) 

* page 2, line 34 line 35; claims; 
figures * 

* page 3, line 32 - page 7, line 21 * 

* page 13, line 27 - page 14. line 1 * 

EP-A-0 038 022 (MOPLEFAN S.P.A.) 

* page 1» line 18 - page 5, line 26; 
claims 1,2; examples 7,8 * 

US-A-4 900 594 (J.R. QUICK ET AL.) 

* claims 1-11; examples * 



The pnsnit scwcb report luu been drawn qp for all t 



1.3-6. 
15.17 



7.10 

11-13, 

15-17 

7.10 

1.3,5,6 



1-6,8. 
15,17 



1-4.9. 
15,17 



B32B27/10 



TECHNICAL FIELDS 

SEABaiED(bi.as) 



B32B 



THE HAGUE 



19 AUGUST 1993 



PAMIES OLLE S. 



CATEGORY OF CITED OOCUMSNT5 

X : ptftiadftriy niflvaat If tikn ilOM 

Y : Mitlailariy ril«vut If oonbM irith uoUmt 

ioaoMBi of tba famt cU 
A : todUkologM faacki^OQBi 



Pi 



T : tb«ory or prindple uadwMng tho t&vwttoa 
E : «tril«r point tocuBunt, tat pabHthod ea, oi 

tftvlhofUlngfaio 
D : doGOBiMt dto4 Ifi thi 
hii 



aiBMBteOftbOl 



